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(B) Graph the following two equations in the same

eonrdinate system:
2+ 3y =12 Ir-2y=12

() From ysur observations in parts (A) and (R),

65,
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i 3 i v hs of
Describe the relationship between the grap'
F(x) = mx + band glx) = Imx + b|,m #'D‘aud
illustrate with examples. Is g(x) always, sometimes, or
never a linear function?

(C)  Ciraph the cost function for ) = v = 20,

i i i he graphs ol
66, Describe the relationship between th
i i ip of the graphs af - + band g(x = m|s} + bom # 0, and
describe the apparent selationship of the grap flx) m ; lig, I)s (2 alvags ot o
=C nd Bx—Ay=¢C illustrate with examp! g
st Brs ¢ never a linear function?
b
S
fH EP'PLICATIONS |
N
i g if the company has
M. Coss function. Repeat Problem 69 i |
Business & Economics (ixcdf:osls of $300 per day and total costs per day at an
67, Simple interest. 11 $P {the principal) is im_rested al an output of 26 boards of §5,100, ‘ ‘
interest rate of 5 Lhen the amount A that is due after 1 . Prico-demand funciion, A mana facturing COmpal‘lY'lS
years Is given by interested in introducing a new power mower, Its mar-
‘ ket research department gave the management the
o et 6% ( 0.05), then price-demand forecast listed in Table 3.
If $100 15 invested a1 r = 0.6},
iy = 0. Table 3
A =6+ 100,r ? After 20
(A} What will $100 amount to after 5 years? After PRICE_D EMAND
years?
(B} Sketch s graphof A = 61 + 100for 0 = ¢ = 20, DeMaxD WHOLESALE FRicE (§)
(C) Find the slope of the graph and interpret verbally. . s
i i i i formala from
68. Simple interest, Use the simpla interest ”
P;'olflcm 67.11 81,000 is invested ar 7.5% (r = 0.075), 2’408 s
hen A4 = 75 + 1,000,r = 0. Ta00 o
Z;)n What will $1,000 amount (o after 5 years? After 20 7500 ks
years? . .
& ﬁkutch agll-?)%'(;OfA T e (A} Plot these poinss, letting plx) rcpre;en‘tﬁr{];e price
= 1, . ! . iy
{C) Fi:ii :hc skope of the graph and interprat verbally, (aé:::;t:; grglzglnghn‘::i\::;fsa:m *
69.  Cost function. The inanagement of a company that (B) Note lkat the points in part (A) e along a
) manufacl'urcs surfboards has fixed costs (at 0 oulput)_ of Straight ine. Find &1 cquation for the
o 4 d total costs of $3,800 per day at a daily e —demand fanetion
gm p"rf ;Oyi::ards \ o T &f’:mt would be the price fur a demand of 3,000
(D:l)pu;isuming thu. total cost per day, Clx), is_lincarly it .
related t the total output por day. X, write an (D) Write A brief verbal inr;;prctauon of tbe slope of
equation for the cost funetion. " the line found in part (B)
B) Wha ar;e he total custs for an ompg_u{lz_l??ar T Depreciation. Ollice eyuipment was purchased for
per day?

$20,000 und is assunicd to have a scrap va_lluc of $2,000

afier 10 years. 1f its value is depreciated linearly {for tax

purposes) from $20,000 1o $2,000: )

(A) Find the linear equalion that relates vajue {V)in
dollars 10 time (f) in years. ) i

{B) What would be the value of the cquipment after
years?

(C) Graph the equation for 0 = ¢ = 10,

{2)  Write a brief verbal interpretation of the slope of
the line found in part (A),

Merck & Co., In. is the worty 5 dar

Gert pharmacewtical eom-
pany. Problems 73 and 74 refer o the data in Table o taken

from the company’s 1993 anniaf reporr.

Table 4

SELECTED FINANCIAL DaTA FOR Merck & Co., Ine.

{wiLLiox 3 1938

1989

1990 1991 1992

6.3 17 8.5 97
1.5 Ly 21 24

SALES
NET INCOME

73, Sales analysis. A mathem
is given by

Flz) = 574 + 0974

atical model for Merck'g saleg

wherex = corresponds 1o 1988,
(A) Complete (pe following table. Roungd values of
Flx) to one decipy] place.

M.

(B)  Sketch (he graph of
same axes,
(C) Use the modelin
1992, In 2600,
(B)  Write a brief varbal deseription of the COmpany’s
sales from 1988 1y 1992,
lucome analysis. A mathe;
income s given by

Sxy =12+ 03,

where x = ¢ corresponds o 1988,
(A) Complete the {ollowing table. Round aiues of

fand the sales data on the

& equation tu estimate (he sales in

matical mode? for Merck’s

f(x) 10 one decima) place.

(B)  Skeich the graph of
S&me axes,

(€) Use the Inodeting equalion to estimate the income
in 1993, In 2000,

(D} Write g brief verbal description of
incume from 1988 1o 1992,

fand the income dara on the

the company's

7. Psychology. In an ex,

Section 13 Linear Functions and Straight Lines 51

Life Sciences

15 10% protein,
mix will provide exactly 20
the amount of 4 ysed and let
Then write a linear equation
this equation for x = Dang

what combination of gach
BraIns of protein? Let v be
ybe the amount of & used,
reluting x, y, and 20, Graph
»=q0

6. Ecolagy. As one descends inta the o
increases linearly. The pressure js |5
inch on the surface and 30 pounds
fect beiow the surface.

ceal, pressure
pounds per square
Per square inch 33

(A} Ifpisthe Pressure in pounds and d js the deptiz
below the surface in feet, write ap equation that
CXPresses p in terms of o, [Hine Find an equa.
tion of the line (hat passes through (0, 15) ang
(33,30).]

(B) What is the Pressure at 12,54 feet
depth of the acean)?

(C)  Graph the equation for 0 = o = 12,540

(D} Write a brief verbal inlerpretation of tha slape of
the linc found jn part (A),

(the average

Soclal Sciences

petiment on motivdlion, J. §,
Brown trajned a ZI0Up of rats 1o run dawn » narrow
Passage in a cage to abiain food in a gual box, Using a
barness, he then connected the rats 1o an overhead wire

Mmeasured. Brown found that the reletionship between
these twa variables was very clbse to being linear ang
could be approximared by the equation

P=~id 470 300= d = 175

(S¢e IS, Brown, Journat of Comparative ang Physiolog-
icat FPsypchalogy, 1948, 41:45046, )

{A) Whal was Lhe pull when
(B) Graph the equation,
{C)  What s the slape of the

307 When o = 1757
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& Review EXERCISE

Work through ali the probiems in this chapier review and
check your answers in the back of the book. Answers to ail

review probiemis are there along with seciion Anbers in afies

to indicate where cach type of problem is discussed. Where
weaknesses show up, review appropriate sections in the text.

1. Use point-by-point plotting 1o skctch a graph of
y = 5 — x% Use integer values for & fram —3 1o 3,

2. Indieale whether each graph specifies  function:

(A ¥ (B) ' 1
F . S
FHH HH A
" = l O
X LY A Y N *
] [l
-ﬁ'l/ =T : N7 —‘,r
|
e He L
¥ (D) ¥
tl TT] I LT
|
I
7 \il I T .
j\\g\_j’ 13 AL
S - i
Iy il

3. Forflx) =2x — land g(x) = x* — 2x, find:
(A) F{=2) +g(=1) (B) f{0)-g(4)

2(2) £3)
(€) fi(;) (D) oD

4. Use the graph of (unction fir the figure to determine
(to the nearest integer) x or ¥ as indicated.

(A) y=fl0} (B) 4= flx}
€y y=f{3) (D) 3= /ix)
(B) ¥ = F{—&) r) —1=/x
£
S | | }
IR

g

il x

Sketch a graph of each of the lunctions in parts (A)-(D)
using the graph of function f in the figure below.

(A) y=—=flx}  (B) y=flx)+4

Q y=Hx-2) (D) y=—f(x+3)-3

fiy

5

gl
UL

Figure for 5

6. Refer to the figure below.-
¥
{5-
A%
SN
N
B i N
=k
// -5
|-10
Fipure for ¢
(A) ldentify the graphs of any linear functicns wilh
pusitive slopes. ) )
(B) [dentify the graphs of zny linear functions with
ncgalive slopes. .
(C) Identify the graphs of any constant functions. -
What are their slopes?
{D) Identify any graphs that are not graphs of func-
tions. What can you say about their slopes?
7. Write an equation in the form y = mx + b for alinc
with slope —§ and y intercept 6.
8. Write the cquations of the verlical line and the horizon-
tal line thai pass shrough (—6, 5}
¥, Skeich a graph of 2x — 3y = 18 What ars the fnter-
cepts and slope of e line?
1. Indicate which cquations define a quadratic function

with x the independent vasiahle.
(A) ¥=4-2 (B) f£—3=§

Q) y=-20x—3F+1 (D) y=rlx+7)
(E) y=3r+9 (F) y=02¢-57

11.

12,

13,

18,

2(,

Match each equation with a graph of ome of the func-
tions £ g m, orz in the figure.

Ay y=(x—2¢-4 (@) »
(€ y==(x—2P+4 (D) »
‘ ¥

(2 + 4
(x+2)7 ~4

Figure for 11

Referring to the graph of function fin the figure for Prob-
lem L1 and using known properties of quadratic functions,
{ind cach of the following o the nearest integer:

(A} Intercepts (B) Vertex

{C)  Maximum ar minimum (D) Range

(E) Increasing interval (F)  Decreasing interval

Indicate which of the following equations define a linsar
function or a constant function:

(AY 2x—3p =35 B) r=-2
€ y=a-13 D) p=-5

=3y XX
(B) x=3+5 ® F-5=1

Find the domain of each function:

ix—3§ dx

W) fl) =g 2 B) s =

S—x

- The function g is defined by g(x) = 2x ~ 3\/%. Trans-

late into a verbal definition,

Describe the graphsof x = —3and y = 2. Graph both

simultaneously in the same rectangular coordinate system.

Let fx) = 0dx(x + 4)(2 — x).

{A) Sketch a graph of Fon graph paper by first ploi-
ting poinis using odd integer values of x from —3
1o 3. Then complete the graph using a graphing
ulility.

(B}  Discuss the number of solutions of each of the fol-
lowing equations:

flx) =13 flx)=2 flxy=1

{€)  Approsimate the solwtions of each equation in
part (B) to two decimal places.

poa L44) = 102

for flxy =13 — 2x.

ﬁndm_l-*-'j%ﬁﬂforf(x) =x—3x+1

Explain how the gré;aph ol m(x) = —jx — 4 is related
to the graph of y = |x|.

P18

22

23.

“a

B

_"g :‘%ﬁ' h:]

Raview Exercise 69
Explain how the graph of g{x) = 0.35° + 3is related
1o the graphof y = &3,

The following grapt is the result of applying a sequence
of transformations 10 the graph of ¥ = 1% Deseribe the
transformations verbally and write an equation for the
given graph.

Figure for 22

The graph of = funclio\r}[is formed by vertically expand-
ing the graph of y = /x by a factor of 2, and shifting it
te the left 3 units and down 1 unit. Find an equation for
function fand graph it for =5 < x < Sand
—~i=y=5

Let

_)mx =2 forx <0
Hay = {0.2.1’1 forx = 0

{A) Sketch the graph of £

(B) Find any points of discontinuity,

(C)  Check by graphing on a graphing utility.

Writc the equation of a ling through each indicatad
poinl with the indicated slope. Write the finai answer in
lhe form y = mx + b,

(A) m=-%(-3,2) {B) m=10:(3,3)

Write the equation of the line through the twa indicared
points. Write the final answer in the form

Ax + By = C.

{A) (=3.5),(L-1)
©) (=2,7},{=2,-2)
Write an equation for the graph shown in the form

¥ =alx — hY + k, whercais either — 1 or +1 and A
and k are integers.

(B) {~1,5).{4,5)

Figure for 27
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